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A B S T R A C T
The aim of the study was to detect newborns at risk for developing renal impairment,
and to point out the importance of significant asimptomatic bacteriuria in perinatal pe-
riod and early infancy. Severe urinary tract anomalies are very often accompanied only
by asimptomatic bacteriuria in perinatal period. Three urinalysis ware done after deliv-
ery. 212 newborns with significant asimptomatic bacteriuria underwent ultrasound ex-
amination, and were followed up to three months. Those with normal findings and with
passing bacteriuria in the first 2 months were excluded. Group of 52 newborns under-
went radioisotope examination. Frequency of urinary tract anomalies in newborns was
34.6%. Increased risk for renal impairment had children with urinary tract anomalies
in close family, urinary tract infection or bacteriuria, EPH gestosis and prepartal symp-
toms of febrile infection in mother, children with IUGR, strangulated umbilical cord,
prolonged jaundice and attacks of peripheral cyanosis in perinatal period.
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Introduction
Children with severe congenital uri-
nary tract anomalies (UTA) are believed
to be at risk for ongoing renal damage with
subsequent impairment of renal function
leading to considerable invalidity. Chro-
nic renal failure in children is caused by
unrecognised or untreated vesicoureteral
reflux (VUR) in 7% of cases, and by un-
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treated or unrecognised obstructive uro-
pathy in 16% of cases1,2. Children with
urinary tract infections (UTI) are at risk
to develop renal damage. Early onset of
UTI implicates more severe urinary tract
anomaly. Therefore, it is important to ex-
clude urinary tract abnormalities in chil-
dren with persistent asimptomatic bacte-
riuria3.
The aim of our study was to elucidate
importance of significant asimptomatic
bacteriuria in newborn and infants during
early neonatal period and to define one of
the risk groups for renal damage in the
early childhood. Based on family history,
course of pregnancy and delivery, and
neonatal clinical features after delivery,
we selected group of infants to screen for
severe UTA (that do not necessary present
by UTI).
Patients and Methods
1200 newborns were examined at neo-
natal department and neonatology inten-
sive care unit (NICU), Clinical Hospital
Osijek. Urinalysis was taken from all
newborns with collecting bags. If the first
urine culture showed significant bacte-
riuria (105 or more Gram negative, or 104
or more Gram positive bacteria in 1ml of
urine), additional two were taken. In chil-
dren with 3 positive findings, urinalysis,
red blood cell (RBC), white blood cell
(WBC) count, platelets, C-reactive pro-
tein and total bilirubin (if child had jaun-
dice) were examined. By analysing three
subsequent urine cultures we obtained
result specificity of 95%4. Newborns with
asimptomatic bacteriuria but no labora-
tory tests implying UTI (normal urinana-
lysis, WBC and C-reactive protein) were
followed-up to 3 months. Their mothers
were questioned about family history,
complications during pregnancy, and their
urine cultures were examined. Children
with temporary bacteriuria that vanis-
hed in the first 2 months were excluded.
The patient group consisted of 52 new-
borns. Urine culture, urinanalysis and
abdominal ultrasound were examined on-
ce a month. At the end of the follow-up
period, using radioisotope methods per-
formed additional urinary tract evalua-
tion: direct radionuclide cystigraphy (DRC),
99mtechnetium-dimerkapto-succinic acid
(DMSA) perfusion, and 99mtechnetium-
MAG3 dynamic scanning. Intravenous
urography was done only exceptionally in
children requiring surgery. The control
group included randomly selected 77 new-
born infants with negative urine cultu-
res. Their mothers were also included
and analysed.
Data on risk factors in newborns were
taken from medical records of mother and
child, and based upon mother’s question-
ing. Using standard microbiologic meth-
ods, while standard biochemical methods
cultured urine specimens performed uri-
nanalysis and peripheral blood laboratory
tests. Statistical analysis was performed
using 2 test, and statistical significance
was set at p<0.05.
Results
Family risk factors, risk factors during
pregnancy and delivery
Asimptomatic bacteriuria was detec-
ted in 212 infants (10.7% of examined
newborns) after the delivery. It was per-
sistent during 3 months in 52 infants
(25% of children with asimptomatic bac-
teriuria), or in 4.3% of examined new-
borns.
Bacteriuria (after delivery) during preg-
nancy was found in 29% of mothers of in-
fants with bacteriuria. In control group
only 10% of mothers had this complica-
tion, 2 = 6.01, p<0.05.
Pyelonephritis during pregnancy was
five times more frequent in mothers of in-
fants with bacteriuria compared to moth-
ers in control group, 2 = 10.46, p<0.01.
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EPH gestosis was more then 8 times mo-
re often during pregnancy in mothers of
infants with bacteriuria, 2 = 4.50, p<0.05
(Table 1).
Every fourth child with bacteriuria had
intrauterine growth retardation (IUGR),
compared to every tenth child in control
group, 2 = 5.80, p<0.05.
Umbilical cord encirclement was nine
times more frequent complication during
delivery in children with asimptomatic
bacteriuria compared to controls, 2 = 8.06,
p<0.01.
Premature rupture of membranes (pre-
mature velamentous rupture) was more
often in control group, and it was not re-
lated to neonatal bacteriuria (Table 2).
Urinary tract anomalies in close rela-
tives of children with bacteriuria (21,2%
in examined children compared with 1.3%
in controls) were 17 times more often
compared to controls, 2 = 9.84, p<0.01.
Clinical signs, ultrasound findings and
congenital anomaly of the urinary tract
in children with asimptomatic
bacteriuria
Infants with asimptomatic bacteriuria
had jaundice twice as much as controls,
2 = 7.31, p<0.01. Periodic attacks of pe-
ripheral cyanosis were present in every
fifth infant with bacteriuria, while it was
not found in control group, 2 = 7.22, p<0.01
(Table 3).
The most frequent ultrasound finding
among newborns was mild dilatation of
the pyelon with or without thickening of
the wall of the urinary bladder. Follows
dilatation of the pyelon more than 10
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TABLE 1







Number % Number %
Bacteriuria 15 28.8 8 10.4
UTI 4 26.9 4 5.2
EPH gestosis 6 11.5 1 1.3
Without complication 17 32.7 64 83.1
Total 52 77
TABLE 2




Newborns with bacteriuria Healthy newborns
Number % Number %
Strangulated umbilical cord 17 32.7 3 3.9
IUGR 13 25.0 6 7.8
Premature velamentous rupture 4 7.7 7 9.1
Without complication 18 34.6 61 79.2
Total 52 77
mm. A quarter of newborns were without
ultrasound findings (Table 4).
Urinary tract abnormalities were de-
tected in 18 children with asimptomatic
bacteriuria (33.4% of examined newborns),
of whom 12 were boys (66.7%) and 6 girls
(33.3%) (Table 5).
Discussion
According to paediatric literature, neo-
natal asimptomatic bacteriuria has no
clinical significance, as it disappears spon-
taneously during the first month of life5.
In majority of children without urinary
tract abnormality, bacteriuria usually va-
nishes. In perinatal period, 212 of new-
borns had asimptomatic bacteriuria, and
it persisted in only 25% of children. More
than 1/3 of those children had urinary
tract anomaly. Therefore, it means that
8.4% of newborns with significant bacte-
riuria during perinatal period have UTA
that, if unrecognised, can severely dama-
ge kidneys.
Pregnant women are more susceptible
to UTI due to pressure of enlarged uterus
on urinary tract. Close contact with mot-
her’s excretions enables transfer of bacte-
ria into newborn during delivery6. Some
countries routinely perform screening of
pregnant women for bacteriuria as UTI
can endanger child during pregnancy6. In
view of the fact that in our country this is
not yet practice, it is very important to re-
cognize and select children with UTA.
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TABLE 3




Newborns with bacteriuria Healthy newborns
Number % Number %
Jaundice 18 34.6 10 13.0
Peripheral cyanosis 10 19.2 – –
Without symptoms 24 46.2 67 87
Total 52 77
TABLE 4
RESULTS OF ULTRASOUND EXAMINATION IN NEWBORNS WITH ASIMPTOMATIC BACTERIURIA
Number %
Width of the pyelon form 7 to 10 mm 18 34.6
Hydronephrosis (pyelectasia more than 10 mm) 9 17.3
Thickened wall of the urinary bladder (4 and more mm) 6 11.5
Hydronephrosis with megaurether 3 5.8
Horse-shoe kidney 1 1.9
Hyperechogenicity of the parenchyma without clear differentiation
between cortex and medulla of the kidney
1 1.9
Hypotrophic kidneys 1 1.9
Without any changes 13 25.0
Total: 52 100.0
IUGR was more frequent in children
with asimptomatic bacteriuria compared
to controls. IUGR by itself is important
risk factor for renal impairment7; howe-
ver, underlying UTA can cause it. 26.4%
newborns with obstructive UTA have
IUGR8. Inadequate transplacental perfu-
sion during last trimester leads to enhance
intrauterine growth retardation. Finally,
hypo perfusion can cause cell hypoxia,
hypoglycaemia, hypoaminoacidemia, and
decreased production of growth hormones
(thyroxin, insulin). Immune system is al-
so affected leading to impaired immune
competence of newborn child. EPH gesto-
sis is one of the most important factors
for IUGR.
EPH gestosis was 6 times more often
in mothers of children with asimptomatic
bacteriuria compared to controls. It ap-
pears that unidentified renal impairment
could become evident during pregnancy.
The gestosis weakens immune competen-
ce and resistance to infection in pregnant
women as well as in child9,10. Usually,
there are decreased immunoglobuline le-
vels, as well as diminished suppressor T
lymphocyte number and function11,12. Fur-
thermore, changes in beta2 micro globulin
concentration in pregnant women with
EPH gestosis leads to further renal im-
pairment13. UTA in close relatives was
more often in newborns with asimptoma-
tic bacteriuria and similar results were
reported in literature14.
Umbilical cord encirclement was more
frequent in newborns with asimptomatic
bacteriuria compared to control group.
Foetal hypoxia due to EPH gestosis or
maternal UTI could lead to excessive foe-
tal movements, and subsequently to for-
mation of umbilical cord node or umbilical
cord strangulation around child’s neck.
Clinical symptoms were apparent in
53.8% of children in perinatal period.
Jaundice was the most common15. It may
be consequence of IUGR (hemoconcentra-
tion and subsequent haemolysis), EPH
gestosis or maternal infection. In this
study, periodical attacks of peripheral
cyanosis appeared only in children with
UTI, although they can be also present in
healthy newborns. Sometimes, cyanosis
ensued only in the first few minutes after
delivery, reflecting poor adaptation to ex-
tra uterine conditions. This symptom is
usually consequence of hypoxia and he-
moconcentration. It can be accompanied
by dyspnoea, but not necessarily7. New-
borns with asimptomatic bacteriuria ha-
ve been born very often with intrauterine
growth retardation16,17. Most frequent ul-
trasound findings among examined chil-
dren were mild dilatation of the pyelon.
Findings were comparable with the li-
terature18. Obstruction of pyeloureteric
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TABLE 5
URINARY TRACT ANOMALIES IN NEWBORNS WITH ASIMPTOMATIC BACTERIURIA
Urinary tract anomalies Number %
Ureteropelvic junction obstruction 7 13.5
Vesicoureteral reflux (VUR) 6 11.5
Megaurether 3 5.8
Horse-shoe kidney 1 1.9
Hypotrophic non-functional kidney 1 1.9
Without anomalies 34 65.4
Total 52
junction was the most commonly UTA de-
tected by ultrasound19,20. Three quarters
of newborns have had some pathologic ul-
trasound findings. Congenital anomaly of
the urinary tract was present in less than
a half of them. It means that examination
by means of ultrasound is very sensitive,
but not enough specific in putting suspi-
cious on urinary tract anomalies. Inci-
dence of urinary tract anomalies among
children with persistent asimptomatic
bacteriuria was 34,6%. Goldman et al. point
out the incidence of 50% among male
newborns with urinary tract infection19.
Diagnosis was confirmed by static and
dynamic 99mTc MAG3 scintigraphy. VUR
was diagnosed in 6 newborns by DCR.
Megaureter was found in 3 newborns,
and in addition to radioisotope methods,
IVU was also performed in those chil-
dren. One child had ren arcuatus diagno-
sed by ultrasound. Hypoplastic, non-func-
tional kidney was found in one child by
using ultrasound and radioisotope proce-
dures.
Conclusion
During perinatal period, some infants
with bacteriuria are at risk to develop
subsequently renal damage. Those are
the newborns with mothers suffering UTI
or bacteriuria during pregnancy, EPH
gestosis, and children with UTA in close
relatives. Other risk factors are low birth
weight, umbilical cord strangulation, post-
natal jaundice (not caused by blood groups
or Rh incompatibility), and peripheral
cyanosis (normal lung, heart and brain).
Therefore, urine cultures and ultra-
sound have to be performed in the risk
group of newborns. Children with persis-
tent bacteriuria or abnormal ultrasound
should be additionally examined by ra-
dioisotope procedures.
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KLINI^KA VA@NOST ZNA^AJNE ASIMPTOMATSKE BAKTERIURIJE KOD
NOVORO\EN^ADI I DOJEN^ADI U RANOM POSTNATALNOM PERIODU
S A @ E T A K
Cilj je bio odrediti zna~enje trajne asimptomatske bakteriurije u novoro|ena~koj i
ranoj dojena~koj dobi. Ranim otkrivanjem najte`ih priro|enih mana mokra}nog susta-
va sprije~ilo bi se kasnije bubre`no o{te}enje. Urinokultura je po porodu uzimana me-
todom sakuplja~a. 212 novoro|en~adi sa zna~ajnom bakteriurijom pregledano je ul-
trazvukom i pra}eno tijekom tri mjeseca. Iz ispitivanja su isklju~ena djeca u koje se
bakteriurija izgubila tijekom prva 2 mjeseca, a koja su imala uredan nalaz UZV-a. Sku-
pini od 52 dojen~adi u~injene su DRC, stati~ka Tc99m DMSA i dinami~ka Tc99mMAG3
scintigrafija. U~estalost mana mokra}nog sustava je bila 34,6%. Djeca u riziku za o{te-
}enje bubrega su ona s manama mokra}nog sustava u bli`oj obitelji, ~ije su majke u
trudno}i imale infekciju mokra}nog sustava ili bakteriuriju, EPH gestozu, simptome
febrilne infekcije pred porod, odnosno djeca s intrauterinim zaostatkom u rastu, pup-
kovinom oko vrata, s produljenom `uticom i napadima periferne cijanoze u perinatal-
noj dobi. Dojen~ad s trajnom asimptomatskom bakteriurijom tijekom prvih mjeseci `i-
vota, bez obzira na nepostojanje simptoma infekcije mokra}nog sustava, su u riziku od
nastajanja bubre`nog o{te}enja i mo`e ih se prepoznati temeljem rizi~nih ~inilaca.
823
V. Milas et al.: Bacteriuria in Newborns, Coll. Antropol. 28 (2004) 2: 817–823
